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•_ 

s[L]-x[P]y[M]z[N]p[T]3 2^* ^ Afl^ti) « n rtlatf^ 

€■ 7^^^, ^Hd-f-^l-g- 7>i&fc*h SLttW F 

W>^>, 2^ Cj«H^. ^^^ 0 1^ . ^V. 

*j|2:ofl -B-g-^, €• ^la*^* 5cm 

<»1#£| ^^3}- 2^0] ufl^. -g-^ *M*I# *H^« =r #33 ^ 

*3#^- 7HfS>7fl 

#71 SW*]<*H. [P]fe #s^, [M]^ ^SH-m^ #3H-£, [N]£ -Sr^-M- 
oliLHl-g-, [T]fe ^eHe^-S^H, [L]^r eH-^lHHH ^H-M-ol^olH, ^ 

H ±tfol^, x> y, z, p ^ sfe 0.55<x<0.60 , 0.09<y<0.20, 0.09<z< 

0.20, 0.01<p<0.27, 0.01<s<0.1 * ^*Hr ^^H^. 

[tflS.S.1 

S. lb 

^*^*fl. ^1^, 
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#-fr#3fl 3^«-, ^12: U-U {Ferroelectric ceramic 
compound and single crystal material made therefrom and each manufacturing method 
thereof} 

S. la^r ^^fl fl^r ^3 °J*(ingot)^ a>^1, 

5L lcfe ^ 7>^t!r #3)^ XflB^ ^^ej^ 

£ ld^r 5L lcofl #^4] 3*H tMJ ^^«^ vWiflfc 
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*fl JW. tf€*0 ^HJ, ^7171^1^ ZLBlJL ** 

<^ -§-§-slfe ^llsslfe 33 5cm 

t-eH, ^717^1^, ^71^-^ 
^-§- 7}^i^}, surface acoustic wave)^*}^- F*r =£7>, W^-§- 3hS2: 

7lf cqjL-g. ^ ^A}-g- *g-#7>, tiflSBl ^7>, Pi -SiM *<H* 

El, 4^3*1, W^^l ^71 ^ ^ t]wW^* 0 l ^3 ^^fl* 

<10> olfil^V 4}«j 7^ 7}7lJl 

*1^ 7 >71J1 Sftol ^SAi A>-g-Sj ^ flO.^, ^3°1 7>7l^ **HH 7> 

# ^ ^ ^7>l-ol ^ ^<gtr *H«l3. °!*>^ *H 7>^<>1 7>*g*H, Sl^ol 

**fl*T*l <>H*M ^ oj-^, £7l7l7H3, ^71^-^ ^ M^l*. ^ 
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6\}*\ «3M3ol3 -g-o^ tflJf^ ^7l^om- jflJL, 7l7l ^3 5£fe 

2^ ^l^o] <q«-^£ofl jpj ^ol <g«* -8:5. «Wfl 

<11> 61^^ ^MH 7l*l*H ^* 

7>M* 4 ^*Hr #*HJ ^ 6 14 ^3., ^Shi- 7V*m U^^l MSM8**te 

a^HJ-fr °l-§-*V<3, a^M-*^ ^^MH^I. ">*lia3.«. -SHF-S 7 >^^ x > 

, ^-(Surface acoustic wave: SAW) ^^>, F «V ^1 *r SE* ^ 

<H\+ *l7"|W3 7l*l«H. ^-^-g- 71^ ±.X}<& %^2:7l , ^1 >fr 

Ai£ £ ^7} 7>*lfe 1HH 7l«J^ ^R§^ ^2.^ ^>7> 

<12> ^71^. *FM\3t *M§* 7>*1jL Slul ^ ^H^-^ **<>1 

7lcfl£]^ di/flfe ^^ilS. ^^^.S. -§--§- 7>^ 5cm(2<y*l) 3.71 ^ 

^0]^. Htb *M5i ^ €S7} S\±= Afl^ ^fl7> <H*7« ^#<H & 

JL, <H<S 7>^lJl 9X^7} ^^4^ flt*. 

[Pb(Mg 1 / 3 Nb2/3)03^1«> PMN ol^tfttHbl rflSfl 1959M 3*1 °V 

(G. A. Smolensk! i)** o>zLBfliiS^K(A. I. Agranovskaya)7> ^X|[Sov. Phys. 

Solid State vol.1. 1429 ( 1959 )]<>ll Jia* »> 5ft^. <>UMI Jta. 
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1020030047458 2003/8/7 
^ olJjL j&vKW.A.Bonner)^ ^H(L.G. Van Uitert)7> SJ-JM Water. Res. Bull. 
Vol.2, 131(1967)3^1 ^lS€-e^(Kyropoulos) *r m<**\ 2 cm °1*> 

37^ PMN ^^1^ Jia^S*^. 1980441 4^(N. Setter)^ 

aSi ( L . E . Cross)7> *W*i[J. Cryst. Growth, Vol. 50, p 555(1980) ]«=>fl 
^ a>^>^ 3^ icm 3.71*1 PMN ^^-t- SU^r^- °1 * 

- <^ 7> *| sa^ zl^^ pt S^l-°1 PMN-PT 3rtb 19834 bz.^ 

(S. Nomura)^ **1^(K. Uchino)7> ^^[Ferroelectrics Vol. 50, p 107-203(1983)] 
oil M«r5ft^. °1 3*r4, tf^W. J^8. 

^« 7 >*1^ Sl^ZL 71^3. fl*. 
<14> ol^oflH ^t^^H^I ^&S\JL 540.14 °1^T 

19994 ^^UAppl. Phys. Letts. Vol. 74, No. 7, 1030(1999) ]«H U^l 1 ?}: 
• ^ oj-g-^H PMN^l 1cm yt **** 11**1 H #33 « 

* aaW. nel^L, ^(Luo) «^^^> 

^ 33 2.5 cm ^ PMN-PT ***l*:a OL #4* IEEE «HW*1 *S[1999 

IEEE Ultrasonic symposium-1009]^)-^^. 
<15> SHH ^Bfl^l PMN-PT^ n 2^ AVg-^ igvM ^'J- 

ifl.S.3.te ^fom *1^*.SL3. *M AV-g-^ ^ 33 2.5 cm ^ °l*r 371S1 fc* 

3 42 UJLSjTiq- ^5)^. °l*r 3.715.^ «44 cl«H^ *fl^ 

^-g-°.3. <r *M*| 3.7]<& 5cm°fl * *l*l2.3. ^71 

cq-^^ A>-g-tr ^r°l^ 7fltf°l ol^^^l 9X^r 
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^^.S.^- A>-g-^7l <H3£- sism. 
<ie> 40 *d?> ^ ^-a-^^l c^^l tfltb "S^V ^^^-g-oflS fc^-SKa ^ 

^ ^-7] 7^^511 7l^ ^3*1 ^^^-^-S-fe 3^ 5cm 

<17> o]s]tt ^^^71 ^ (f)o}olf£EHiS] tb^^-^ *ll0384442iL, 

t^s.^ 6,491,889 ^ 6,468,4987} 7lH^ ZL5}u|- i^S. sfr&o] 

7} 7flSl ^^H*! 't^l^L, ^}-B-^^7> -tftfl^ 

<18> trj-Sj-Ai, ^ 71^^ ^1^* ^*>7l ^}<*} ^1^>^1 

^Sfl^ ^#o] 7>7>)al Jfe ^7>>7l^, , #7l-**M tMl , 

371^ ^1, ^ ^<>1 ^4 ^ #^^9J §-7115. «y«fl #-g-5|- 

^7> m) M 3^*1, ZL 3# ^^-g", 

^ tqwl-o]^ *\)^d\] AflS.^- ^ 7]^S$ Tj-^-^^l ^^^r # 

<g3*7> 7>^tt 5cm *1#3 £3 *\^SL3, TflS^c-ll n ^-^^r ^-31 $£t}. 
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<20> ^71 **|* WW fl«fl. * *m *>7l *«H 14 T^* 7>^1 

^ H« °l-§-$ 7 cH*-3l*fl ^l^^^. 
<21> [sJ-^M 1) 

s[L]-x[P]y[M]z[N]p[T] 

<22> ^j-7l *HH, 

<23> [P]^ \HPbO,Pb0 2 ,Pb 3 0 4 :MaL, 

<24> [M] ^ ^ [MgO] °1 ^ , 

<25> [N]£r M-ol^L«l-§- ^A>Ol=[Nb 2 0 5 ] 

<26> [T]fe Bl^r[Ti0 2 ] 

<27> [l]* el# tfWMSttiTrffe], 3# i+ol^ols[LiNbQs]. 3* ^ 

#[Li 2 C0 3 ],^, ^, S.*]*.*!^* ^> ^. - 

^tq-g-, ^MN-g-, ^3, o1h3*.°1bW*.£3- °1^-<H*1 3- f^H *W-4 ^~ 

<28> x ^ 0.55 iL4 3.JL 0.60 iL^ ^ t°H, 
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<29> 



y^r 0.0914 3.31 0.20 14 ^ ^°)^-, 



<30> 



0.0914 HJL 0.20 14 ^ <r°H , 



0.0114 3LoL 0.27 14 ^ *r°H, 



<32> 



s^r 0.01 14 3.JL 0.1 14 ^ ^°14 



<33> se^V, * 44 *7l 1^1 4^3 ®^ **** ZL 

<34> xfl44 *>-§-#3UL ^r-S-^U^i, 

XV^-Bl^; [Ti0 2 ]^ 44 0.09 ifl^l 0.20 -§-. 0.09 ifl*l 0.20 * ^ 0.01 ^fl*l 0.27 « 
^44 *^ *W*M ^ «7>^|S>1 4# 

^eflolBCLiTaOg], 4# 4°l^°lH[LiNb03] , ^# iq^l^HBtLizCOg] , 
(Pt), ii-(Au), *(Ag), *44*(Pd). S*WB0. *J4*(In), ^M(Ni), a*H(Co), 
€(Fe)> ^H^-g-(Sr), &tft|-g-<Sc). *4H*(Ru). ^(Cu), °lH^-§-(Y) « °W 
til-g-(Yb) ^-S. <>1^-<H^ ^ 3<H£. *>4 °1#4 HL^r =L 

7].^. $L $6\X\ HOOTC *fl4 2000°C 4°14 A^lfe #31, 

<36> 4^5. ^14^1 , 

<37> <$7] #-§-^r #3WPbO], ^l^^tP^] 3=fe #-9:SM 

tftPbrffe]*^ [PbxOy]^ ^ 0.55ifl^l 0.65M- 3^ 

«*M4 -g-nfli- A>-g-tb *4t "M* *H-*M *m * soor ifl 

4 1000 1: A>oHlAi 4^" 3-dfl*Hr #31 
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<38> #313*1, 

A*\*\3L -M-^ia ^hfr ****** 

tiflclH[LiNb03], sJ*^#ma.^°lSCLi2008], ^(Pt). ^(Au), ^(Ag), *^W*(M) 
« S.r1-g-(Rh), «t|*(In), M*(Ni). 3^= (Co), €(Fe), ^H^-g-(Sr), i^-g- 
(Sc), fH^W, ^(Cu) « <>1M*(Y). °13*l*(Yb) ±3- * 

PMNT 1*<4| tfl*H 0.01 vfl*l O.UM *H^*V4. 
<41> o}-s}6)}*\ iLtf #Afl*| -M^^. 

<42> £ ^ofl 7<HW5i*fl tM3 **** #^*fl St* ^1^1 [U#-§-#31 

^ ji^o, ^ U ^ #-§-#7^, 2^3 #-§-#31<?l ^12 

»*| ^ **°1^. **<* 

*1#*>*I 3^-4 ^ ^7171^1 *1M^ tf*** ^xflal, 

60%ol^-ol sM, &7)%*W)*r7} M « °W^} ^<H^ ^ 

7l*^^>^l %€2i7l, wlfl^ ui^^ ^H-g- ^I^HeH -fj-g-^Tfl 
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<43> M. ^xg6(j icHg. AflS-g: 3^ AflW 3Shft^ ^^^S. # 

S)^, * 1 ^ L ^(^^ **^)* 

a} ^o.^^ [M] 5 o|i^ ^P>nifl^oiq. #^*\<£ M ^^a, [N] 

AV^-v+cliLtiflolB H^uL [T]S M^u}^ o]a>^^ °HH ^^tb « 
tils. -#°H noot: vfl^l 2000t: 31^r ^« 7>*l^. zl^JL ^ ^-§-^^1 

^r-g-^r [U* $7>*|*1, eMbHMS 

[PbTi0 3 ], ^Wtf^MHtLiTaQs] 9^ ^#M-^^l^m[LiNb0 3 ] , Bl# ^ 3#7>£- 
i4| olH, H^(Pt), ^(Au). *(Ag). ^r^-g-(Pd) £ a^*(Rh). ^*(In).'q* 
(NO, 3^rH(Co), €(Fe), ^H^-g-(Sr), i*M*(Sc), -f-^^-^(Ru), ^(Cu) « 
o lHs1 o. (Y)( o]E^l^-(Yb) ol^^l 3- Ai^^ S>^- ^ ^ 

^ AV^.§^. ^ $X^-V\, — PMNT^ll 11- tfl*(H 0.01 ifl^l 0.1^ 13 $H 

<44> ojo]^, ^ -fr7l -g-ffll- ^ 3^3. ^ 

^ 5tW-. #2Mr J§-#s} *H*h ^ ^S7l» <>l-8-*M. <^1» «^ 150 °C tfl 

*1 200 °C *5l4H ^*8* ^ StU. 41* *« HOO r xfl^l 2000 

-§-* ^tb ^ *Hxr a>-§-^» °fl* 1"^ 800 °C ^} 1000 

xfl^l lO^m ^o> ^ $ath ^ «gc>l^ Afls.^ Afl^ ft** 4- 
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#3i 2003/8/7 
1020030047458 " a r 

^> ^£3. 2^ Afls.^ 

<46> olB|« -f^tb *fliiL£ 4*** *>**H 3* 

*>uL, 3* 3<H\+ ^ 7>*1 -g-s-^ ^ safe ^^-ir n ^ 7 i °i 

<47> -8-8-**4 #?fl<Mfe, Lifrfr* 2^ a-fri&M- 71*1 Afl^ 4t 

#^ £ 2*11 ti>^ ^ 5cra <>1*SJ3. *Vfe ^ ^-5L^-§- 

?1 thfr 438**1^. -8-8-* 1.200X3 iJM 1,500'C a.** lOpsi xfl 

*1 lOOOpsi £\ a* 360 afl*| 500Am 

^ ^ 80 xfl^l 100X1 « ^oj- ^ 4***4. 6 1 ^ 

, 3144 *4 -5** * M4 34^3*44 = 944*1 *^4«H 4144 ^ ***4 
^ a|^»«a oflsq-^ #3 443-2-a €^ 3£ tj* 4^ M-bH^ M* s 

^M* ^ 5A4- 3£« 5L7>4*1 43* 4*34 71^ ^ <£ 

3£ 30cm 4*1 7>*44. 4* *)3* 3L*l4te 3^ *S. 
«}7l £7W1 3)3* 4Htb ^4 *4* 4*4fe *W 43444. 

<48> «*fl ^^Jfl A>84fc #^5L tfl^Slfe 3* 4fiH^f 4°l 

t=HMj=(BST)4 ^H€:f-4°l4^HB(ST0) ^<>l ^o.v+, ^S^fl^l <H 

33 ^40 « *fl44JI $£4- o]^ *«4 ^ ^ ^.^^o] ^3. ^ ^^(^ 
GH Z )ofl^S -fHSl^ Ml-fl^^* 7>^I4fe UWai ^ #^ 
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1020030047458 " * r 

oi a* ***w. *** *«w*^» **** « 7 i *w 7W **** 

^4. « 4^dg tfj-^ ^BflS. 4^4 34- * 

BSH nl«H te* -fr^** ?>*H a*|4H£ e fM*l*& *Mr* Jt 

<5o> ^ai^i : a&au a«ot a ai^ j. 

<si> *>7i 3L m * **a*i tm§**«i L * 

***** 4*. *** 0.5" ^1^6} *«4H *«* 

a §H M ***sw. ^ **** isor^i *ss *w« *7is«H a 

SAl7lJLj -^o] ***m SL7M4H 1600°C^ f£S ^tf i*> 

^44 ^^flr*. o^Tfl <3<H*1 &** 43* 4^1 1: **7lS *4*» 

1*. o^Tfl ^ol^l 1*} ***<* [P] ^ #31* Tl^H 
4H 920X3*1 ^JES 4^m 4«£ -M§*1* 2*> *4* ***»^. 
<52> ^7) ***) «** *^ ^ ^43. ZL^- ** (1.500TC, 

100 psiH 20*1*** ***1« 360 Al***<* ** 1.500TC* **1 

« * A)A)ti| 20-CS. **M*. ^itb ***l *3* ^**«.M. ^ « 

4 7>**<*| £ lb-fl ^ *M*I* ^ ^ 9X%^. s ic^l * 
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<53> is. 1] 



xlFT 

0.55<x<0.65 

x: mol 
x+y+z+p=l 



W 

Pb 2 03 
PbO 



—m — 

0.12<y<0.20 
y'-mol 



pTtT 



z[N] 
0.12<z<0.20 
z:mol 



[MJ: 
MgO 

ZnO 



Nb 2 05 



0.01<p<0.20 
p:mol 



TpTT 

Ti02 



0.01<L<0.1 
n*- mol/mol 
s/(x+y+z+p)l 



[N] 
NiO 
LiTa03 
LiNb03 
Li 2 CQ3 
Pt 
Ag 
Au 
Pd 
Rh.InO 

Co 
Fe 2 03 
ScO 
SrO 
RuC^ 
CuO 
YbO,Yb 2 C03 



x[P]y[M]z[N]pt 
T] 



PbO 
0.5641 



MgO 

0.127-1 



0.127-1 



O.I8O1 



O.OlmolfcPt 
4-0.03Li 2 C03 



L-PMNT 



3 

T 



PbO 
0.5641 



MgO 

0.127-1 



0.1271- 



0.180-1 



0.01mol%Pt + 
0.03InO 



I-PMNT 



PbO 
0.5641 



MgO 
0.127^ 



0.127^ 



0.180-j 



0.01mol%Pt + 
0.03Y 



PbO 
0.5641 



MgO 
0.127-1 



.1271 



0.1801 



0.01mol%Pt + 
0.03Yb 



Y-PMNT 
Yb-PMNT 



1 -PMKT: O.OlLPt 10 .OSlLigOQsJ -O ?56tPbO]0. 13[PbTiQsJ0 . 13lPbTi0 3 J0 ■ ISLPbTiOaJ 
I-PMNT: 0.Ol[Pt]O.03[InO]-O.56[Pb0]0.13[PbTi03]0.13[PbTiO3]0.18tPbTiO3] 
Y-PMNT: 0.01[Pt]0.O3[YbO]-0.56[PbO]0.13[PbTiQ3]0.13[PbTiO3]0.18tPbTi03] 
Yb-PMNT:0 . OltPt ]0 . 03[Yb2C03]-0 . 56[PbO]0 . 13[PbTi03]0. 13[PbTi0a]0 . lSlPbTiOgl 



<54> ; agz] *n*h*- ^ azizU*L £s: *UL 
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Afl^7lS. ^]^tb ^cr^Hl DC ^r^l^-l- (magnetron sputter) (Model KVSC 

T5050, ^^^WKorea Vacuum Science))* °l-§-*H 15>§ mm^ 3.* €^Mr 

<56> HP 4192A LF ^^71(^1^-^ ^JELA} (Hewlett-Packard Co.)*fl#)» 

ol-g-*H ikHz, 0.5Vras«H^ ^^^(capacitance)^ ^^(dissipation)* 

ol-8-*M, *7l ^M*! -fr^-fl-M- ***** ^WSft^. 3£*. tfW8-£3>1. 
^"71 #^^1 4kV/cm^ *7?1» 120 TC 30^- <*l7 r *H tr 
^1 ^ ol-g-*H ^ ^ ^^££^| ^7171^1 ^n^r (k 33 )^ ^ ^^-rCdas) 

^fog tf* 3^ Sl#*?H 7>«fl^^r ufl lH8*Rr 

<57> ^-71 ^ #^*r ^ <£3. £ ^71 7]^1 ^31^ 

<58> 13. 2] 







P2T-5H 


HttHT 


Ipzrt-fr t&iL^ 


I7FTOT 

(^H i) 




1700 ! 


3400 


5500 


5000 


7000 




0.02 


0.02 


0.006 


0.014 


0.005 


ds3 (PC/N) 


374 


593 


2200 


2000 


2500 


d 31 (PC/N) 


200 








1000 


di 5 (pC/N) 


300 








7000 | 


k33 


0.705 


0.75 


0.92 


0.91 


0.95 








145 "C 


1 150 "C 


190 "C 
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<59> #71 JL 2$c * 6000 15000 ^« ftfe # 



<60> 



<61> 



71)4*1^ ^ ^(coplanar) 3.^ IDCCinterdigital capacitor) ^ 7>*| 

IDC ^ s 7m ^ ^-^(capacitance)* ^Tfl 

% 4* SAfe 9X^> ^7}s\£.3. Et^ 3fe jL &th 

ttM* A >^ * 7];g ^ 7l ' g -- s - ^ AVfr ^ 

DECONEX 5%s+ « 95%5L ^€ 4Q1C4W 20^1} i-M- 

<62> #71^ tf©l AJMJS tf« S.^), (sputtering)^ W Wlfc" 

(Al-O.SICu)* 1000 iiBf ^ £ ^l^rS^. «4|<#4| 

4*« n^^M flffl 5lHHiLH(lift-off) *>l*«l-»^. A > 

-§-tt Au J^lfe flWfe #*>7l^ ^(amplitudeH 2% ^l^S. 

3^3. 4^^tf. Au £^<>1 -*7l 7UM **M§* 7>^l7fl *>7l Ti 

^ ^ is p}iat m^. ^-^1* *w*Hd(uv)4] 2***1*1 ^-g-, ^ 
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41 2003/8/7 

1020030047458 " * r 

5L3L*1*1 Wl* « **** 4 ^ 01 

^sqs^f- tj.^-, -§- 6 -S PR removerl- *V3-*M ^ 

A. £ 3*A ^341 ^ 40GHz Sl7> ^ *B 

'ia**<»i *i*n 4o%s. ^sisa^. * * 

€■ Jflsfl^l^ ^2|-#(tunability)^: ^ Si&^K 
<64> : a^Zj aUji: W 2jZl%aa ^ 

<65> 4*144*1 ^334 ^l** 7>*i)# m «V*lfe 

1*> =&7]**Ml^r» ^-g-^S.^, *1^^: Fernando Agullo-Lopez, Jose 
Manuel Cabrera, Fernando Agullo-Rueda, Electrooptics,pp49 Academic Press, 1994 ) 
#71 i&^-fr %^S7l *ll^-§- 71^5. A>-g-7>^^-i: SHl^rS!^. 
<66> 7l*ol ^ofl sao.i+. ifl«f II 50 iJW 500pm/v « 

cH 71^ 7flJLl-<?l 8l#tH»lA^olH(LH)«»m 3#«*aWH(LT)4*1 ^ *r 
30-50nm/v ?3t^ 10*fl 7>%=o] ^ ^i^t}. 
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X020030047458 *^ «* = 2003/8/7 



<70> 



<67> : pVo1-=>^- afl^-fi- #3^1^ 

< 68 > " * W8*l d 33 , d 3 i, du *M 2000 - 4000[pm/V], -600 - 

-1200[pm/V], ^ul 5000 - 8000 [pm/V] *lH3. o]» ^-Sfl *^7> 7l**| PZT*ll 

«l«fl lOtifl^l ^« T= 

<69> ^^3r •. gMi^ a^a^U: g^gM^ 

* «<H^ *SMJ«Hfrfr *W±3- *V€-*M wlfl^ ^s- 

3 *J##*1 »l^>7l fl«H 71*011+ ^-fr^l 71*^ fcJM* 

S ^ 71 * ^ 

^Hf-^^-fr *^^.> ^- *H PLDCpulsed laser deposition)^ °]^r (MOCVD, 

Sputter)** £1*A ^33* ^ ^*r£^. ^ 

« ^ 10^ <8*H 10V* *HMH-«I 7>*ttW t^A]^ zl ^ 5/zm xs^tn <3 

-iov» SH^^l 7>*>^>H #^Al^rf. zl ^1 15/zm >§^n <3^* &*a*r^*l 
-lOV^r 10V SL €-Hefl^H(Contrast)7} 5V o^ ^ ^sH* 

+ oxo]*\, a. ^7fl5q- ^jlsl ^)s.el 4^} aflzM 7>^^ *r & 

Jl-B)-] 

<71> * *fl2^ X(£* *HM§ &] 7\n 

*r **** 60%ol^-ol s\^ t «3 #*f|<M 4 
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1020030047458 «*: 2003/8/7 

0)5, ^o] **l AV-S-^^* **<>1 71^4 

*\}2l, Jl^^-S. A}-g-^ ^ $X^. 

<72> ^ ^ofl n}«. ^4^9 S*|3. ^fl» ^12:^ ^^-^ *^ 

o, ^ ^o] 7 >^-fr ^*V#^r € <>l*fm 3M^- "H^H. £ 

€■ *|*« ^ * ^*>^ ^^MM 0 * « 
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1020030047458 « 2003/8/7 

13 t 1 * 11 

s[L3-x[P]y[M]z[N]p[T] ( D 
^"71 *]<M, 

[P3 <W ^-[PbO,Pb0 2 ,Pb 3 0 4 ]^al ) 

[M]£ 4^>^^[Mg0] o l^, 

[N ] °- \J-o]SL*]-%- ^A>olH.[Nb 2 0 5 :M:n., 

[T]*r El^[Ti0 2 ] c, l^, 

[L] £ ^ ^3H3=[LiTa0 3 ], 3* ^liLtiflolstLiNbOs], ^ ^ elfrM- 
#[Li 2 C0 3 ],^, ^. M*. StS, %, ^ 

^MH*. ois^* f oi^in*^a. * *«W - 

x^- 0.55 an 0.60 2L^ ^ T°li, 

y 0.09 J±^ 3.31 0.20 *h£r T°li, 

z ^ 0.09 iLt} 3.uL 0.20 ^ ^ji, 
#7l p^r 0.01 3.3. 0.27 ^li, 

sfe 0.01 ^ Hul 0.1 
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<M Q*}'- 2003/8/7 
1020030047458 w ^ a r 

MJt 1 * 2] 

*H 1 W 7<H^*H ^tt^^^l 

13^*8- 3] 

*A 2 *^ 5£°H, 

^7} 5cm 30cm*l 3* JW-SJS. *Vfe 4^ ^ 

4] 

*)1 2 % 3^ *ll 3 1HI $1^*1 , 

^7) y&^Q ^ -R-# #^7> 6000 ^*1 15000*1 3* ^ 
5] 

AV^>zivil#[MgO] Sfe ^v+olAHl* [Nb 2 0 5 ] « °1 

^^*[TiOa]* AA 0.09 vfl^l 0.20 *, 0.09 ^A 0.20 1- « 0.01 vfl*l 0.27 « « 

^71 ^€ 4i**l 

^71 *02**|4H ^€ JW#4I. [PbxOy]^ ^ A ^ 

3 ^1» 0.55 vfl^l 0.65# «3tAm * * te ***** 

o^o^ #4 *V^r «Hfr 7 <H^1 

2)12: ^ . 
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<&7\: 2003/8/7 

1020030047458 
1 3^ 6] 

olB[LiNb0 3 ], e)^V^lo lH [Li 2 C03], ^(Pt). *(Au). -fr(Ag). ^ 
*(Rh). «t|*(In). ^*<Ni). 5L*H(Cd>. *(Fe). ^B^*(Sr), &<M*(Sc), * 
4N*(Ru). ^(Cu). ^^(Y) * olBW*CYb)*JS. * * 

o]± ^ 9* SL- H ^ 3* ^ **** 

[^T L * 71 

*7l *2^*4H*1 3****. IIOOTC ifl^l 20001C AVo]^ ^SoflAi o^o^fe 
W?* 81 

91 

*H3#?fl^ soot: ifl^i iooor 4 6 H^ 3* ^ 
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#ei <a*}: 2003/8/7 
1020030047458 " * r 

10] 

#^>ZL^[MgO] HLfe «: W+olA^l* tNb 2 0 5 ] * °1 

#3^[Ti0 2 ]^ ^ 0.09 ^*1 0.20 0.09 ^*1 0.20 ^ « 0.01 0.27 * U. 

<#o.3. ^*>^ ^ili^l; 

#71 *3#€ «NM «W *^* *1°^ 7 1 ^ 

a *7>*i» 0.55 vfl^i o.65# * 4* **S 

#71 *3«*HW *« a* *MH -S-^m 

*Hr *fl4#7il» °1^°1*1^ ^3A5L *RS ^ S 

in 

#71 7V*fi*l*r #71 *7Mt, Hl#^^olH[LiTa0 3 ], b!#M-<=>1^ 

olH[LiNb0 3 ], Bl#^ilolH[Li2C0 3 ], «l^(Pt). ^(Au). *(Ag), **M*(M). St] 
■fr(Rh). <*l^(In). q*(Ni). 3*3= (Co) , *(Fe), iB^-§-(Sr), itfiWSc). ^ 
-*N*(Ru). ^(Cu), olHBl^-(Y) « olBl«l^(Yb)^S °l^M*l 5 9 o|A) ^€ 3 
ol£ ^>t+ ol#sl SE^r H #3H§-°1 ^-fr ^-S-S. S}*r ifrM *fl3E °<^- 

12] 
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#33 2003/8/7 
1020030047458 w ^ 

*7l *2fc*|4W*l :a«b*fr f 1100TC 20001C A>o^ £5141*1 o^o^fe 

[^t 1 * 131 

hi 

^■71 ^13^1^ 800'C vfl^l 1000TC *W4H 3* *V 

15] 

aflio*^ 5a<>H. 

^71 *I14#7^ a* ^ *MH4 ^ *3**«W -WS *** 

iW £7}^1 * ^7>q» -J^)Al7lJL ffc * 

I^t 1 "* 16] 

^lio^l 

*7i *H4#7^, w *3**hm *** H7Wo11 * 

ogtb * htW» MAi^ia. 1200"C xfl*l isooM 20 vfl*l 1000 psi^ *q *V 
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#^ H*}: 2003/8/7 
1020030047458 " ^ r 

oil 360 xfl^i soo^m ^ * *W*I **^S- 

17] 

XI 15^" XU6W 
18] 

XU71H1 ^^,-^71 £7>q^ vfl^- *\%°] 5cm 30cm <*1 ^ 
^3 XlS^. 
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i 



1020030047458 



2003/8/7 
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1 



1020030047458 



^ 2003/8/7 
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4] 




5 to 15 20 25. 30 35 40 

Frequency (GHz) 
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